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ABSTRACT: 

1 ,127,043. Ferromagnetic coatings. POR- TALS Ltd., A. J. TOOTH and J. A. THORP. 24 Jan., 
1967 [28 Jan., 1966], No. 3992/66. Heading B2E. [Also in Division D2] A base sheet of 
Cellophane (Registered Trade Mark), glass, alginate, plastics material, silk, cotton or natural or 
synthetic paper is coated with ferromagnetic material by dipping, vacuum deposition or 
electrodeposition. The magnetic coating may be povy^dered magnetic iron oxide in a carrier such 
as sodium car- boxymethyt cellulose or cellulose acetate solu- tions. An unspecified adhesive 
may be used too. The magnetic coating may be discon- tinuous, or as bands of different 
unspecified ferromagnetic materials with differing mag- netic properties, the bands being 
deposited successively on the base, or the magnetic coat- ing may be printed as a design or 
letters. The coating and base may be subsequently coated on both sides v^h opaque white 
pigmented ink. 
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Wc, Portals Limited, a British Company, 
of Laverstoke Mills, Whitchucrh, HampsUiej 
Alak John Tooih, a British Subject, and 
John Anthony Tao^, a British Siiject^ 
both of Portals limited, Laverstoke JVIOb, 
Whitchuxch, Hampshire, do hereby dedare the 
invention, for wMch we pray that a patent 
may be granted to us, and Ae medbod by 
which it is to be performed, to be particuiariy 
described in and the following statement: — 

The invention relates to security papers; for 
example, pqjers for banknotes and cheques. 

It is known that secnrity papers may be 
rendered distinguishable fnan countcrfrfts by 
Includmg alien materials in various forms 
within the body of the paper. These indu- 
sions are introduced dunng manufiacturc of 
the paper and may be made from a wide 
range of materials and in various shapes. For 
example, the inclusion may take the form of a 
continuous thread, or ribbon, of Cellophane 
film metallised with an aluminium layer or, 
akemativdy, of P.V.G fihn or fihns of odier 
plastics simflarly treated. In other cases^ the 
indusion may be in the fonn of plancfaettes 
of metal, irfastics or paper, or assemblies diete- 
of. Alternatively, fibiies, differing in colour or 
nature from iht fibres constitnting the base 
paper, may be mduded. 

The purpose of these known devices is to 
provide security papers witii features which 
may be readily detected and recognised by an 
unskilled obsaver and being of such a nature 
as to cause a would-be counterfeiter to tmdcr- 
take difficult, tedious and expensive manufac- 
turing operations in order to imitate or re- 
produce die visual effects thereof. 

Aooording to the present invention there is 
provided a method of making security paper 
which method indudes die step of inooiporat* 
ing within the paper during its production from 
papermaking Sixes, as a security device, a 
thread, plancfaett^ or fibre vAkb indudes or 

[F^ 4i. 6d.] 



consists of a ferromagnetic yyflrm'al, the 
quandty of ferromagoeric material inoorpc^ 
ated as the thread plandiette or fibre being 
sufficient to render the magnetic properties of 
the ferromagnetic material detectaWe in a 
security document made firom the security 
paper. The invention fimher |»ovides security 
paper when made by this rm^thod, and also 
security documents such as baniknotes or 
cheques whenever made from such security 
papers. 

The tfireads, planchettes or fitaes may be 
manufactured from a ferromagnetic materia! 
or manufactured from a non-ferromagnetic 
base material provided with a coating of ferro- 
magnoic material 

In the case of security devices made from 
solid ferromagnetic materials comprising 
metals, ceramics or plastics materials with a 
ferromagnetic material filler, a foil (rf the 
magnetic material may be produced and then 
sub-divided mto threads or planchettes. Fihits 
may be produced from the said magnetic 
materiak by any known convenient method of 
produdng fibre-like partides of solid materia! 
such as shaving, skiving, turning, extrusion, 
Uowing, cutthig, growing wfaidcers or dmosi* 
don. 

In the case of secmity devices made from 
materials with magnetic coatings, for example. 
Cellophane, glass, alginate, plastics, natim^or 
synthetic papers or other thm materials, sheets 
or webs of these materials may be coated 
with fcrroma^ictic material by dipping, 
vacuum deposition, electro deposition or other 
known processes, with or without an adhesive, 
and thereafter sub-divide into magnetfe 
dueads, plancfaettes or fibres. In all of tiw»> 
m^ods of manufacture die magnetic rnaimg 
may comprise any convenient medium havfaig 
the required covering and adhesive properties 
and loaded widi magnetic oxide of inn, or 
odxer powdmd f enomagnetic matgri fll, 
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Hie security devices according to the 
mesent invention arc intended for incmpoia- 

security papers during 
bt die techniques commonly employed m me 
security paper manufacturing «ndustiy. for 
^^/a mgnetic d««id may be 
from a bobbin into a cylinder inould papa- 
nuJdng machine, or similar madpnc of tao^ 
ZHo that it is incorporated mto a cenml 
Ura of the paper in couree of manufacture, 
'*yT-:i,r7-:S,:C, .«irtinn of the oaocr con- 



magnetic properties arranged in a ptesofted 

^Smatively, the security thread or planA- 
be lla^ with niaeKtic omttmg 
material printed in the form of a d^, 
lettering or pattern compnsmg minute diarac- 
tei^Tdisdo^ in our Compktt Sp^<m 
No. 1095286 dated the 8th July, » » 
envisaged diat embodiments of this kmd mgtt 
conve^ently be detected visuaUy ^S^>^ 



2P Tf the ^.per in rf nianufacnj^ fSS^F^el^'coariSgs pre- 

preferably within f ^LS^fS fwably in oo^)pe«tion with suitaKe means 

Mining a watermark of oToSical mag^tioa, 

Altenitively. fibre-bTtt ^^^.^J '"AS^exaSTof the manufacture and 

material, or fibres of some ««"««li"°L.Y d-action of a security paper containmg a 

silk or ^ttoti coated with ^gneoc maw^ £ead,TSi^cacurity thread, 

may be mixed with the stock si«P™a»^ ^Sv tomk fronf either a fofl of uni- 

SLpapennaking na<±ine sothat tte S l^mattrial or a ribbon of suit- 

fibres aie randomly d^butrf amon^ KaSS coated with a layer of material 

normal papermakmgfib^fon^g**^^ p^es, was 

paper. Or, preferably, the speaal fibres nay f™^^ manufacture on a 

be introduce as a dilute suspension m water insotta ^J^^^J^i„ ^ , oosition 
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be mtrooucea as » uuuii- o—r — . _ 

to a cylinder mould papermakmg machine, or 
similar madiine of known type, alon| wifli an 
appropriate suspension of papennaking fibres 

25 war ^'.^'^.^J° 

designated bands withm die secunty paper. 

Hie detection of die magnttic properties 
of die security devices introduced «>» 
papers in accordance wid» die mediod of Ae 
prooit invention may be earned out for ex- 
ample by detecttis which depend upon mag- 
neric properties such as permeabflity, retra- 
tivitv hvsteresis loss and coeravity, or the 
frequ^ or directional dependmce of any 
su(± properties. As an example, die detection 
may he carried out by ananging for die 
raWtic device to complete a magnetic circuit 
oSgised by a permanent mamet or a 
fed vndi AC or DC current and m whidi die 
masnetic flux linking die circuit <^)erates an 
indicator tiiroogji a moving bot annatuie, 
Hall effe« probe, sear* aril or oaw rnwn 
system. Alternatively, the detector may fot 
magnetise die device at «ie statitHi and flien 
detect diis signal at anodier. 

The security devices, in particular direads, 
may also be given discontinuous magnetic 
coatings, for example, by using pnnting 
techniques, so diat die diread or odier device 
exhilrits discontinuous magneac prMemes 
along its kngdi cidier as .it fa swnned along 
its lengdi or as it is monitored by a suittwe 
anayS detecting elements. Thus signals from 
die detector may be verified by » 
teeic system. Security direads or other dCTi(» 
of diis type may also be manufectored by 
coating onto a sheet or wd) of base matenal 
bands of differem ferromagnetic matenals ex- 
hibiting differing magnetic properties, die coat- 
inp beii^ made in successive ofwations p»- 
formed in regiseatiwi widi each 
known means, die coated sheet or web dien 
beiM sub-divided into secunty dueads or 
odMT devices containing bands of diSenng 



cylinder mould machinei in sudi a ptraoon 
tiiat die ditead lay widiin a secaon of flic 
paper craitaining a watermaric of some pe- 
^bed and characteristic form. By dus mean% 

die magnetic mattrial of die dnead was_cov- 
etcd, above and betow, by a layer of Sbm 
which varied in dudtness and density along 
die leMdi of die diread. Security docmnen© 
cut from paper made by diis mrfiod and 
tested witii sensitive detection etpsmai oi 
a suitable kind, prrferaWy wh«em « mag- 
netising and detecting elements are smaU and 
lie in contact widi die surface of die pap«, 
generated output voltages m currents wh^ 
varied in magnitude in accordance widi flie 
prescribed watermaric pattern. It was tiius 
possible to readily detea counterfeits. Alttr^ 
atively, such a security document mm be 
verified by two detecting systems jMaced one 
on each side of die paper whose ontpim are 
applied to a suitable lo^ orcuit via a differa*- 

tial network. ... « „ 

Following is a description by my ot ex- 
ample of mediods of making security papers 
in accordance widi the inventioa 

EWMPlE 1 
A magnetic coating mix was convounoea 
from die foOamas materials. 

1 gm. Sodium cariwxymedqi odlulose 
(Cdlofas B3500 grade). 
100 gm. Water. . 
20 gm. Magnetic oxide of iron ^ 
powder). 

TTie sodium carixixymediyl odhitee ma 
fiisdy dissolved in die water and die nffli 
oxide dien blended in lo give a smooBi, bnisb- 
able paste. . 

A well beattn paper of 40 gm. was ferudi 
<»ated widi diis mixture and air dried. This 
material was dien slit into strips 0.75 mm. 
wide which were laid into die txaaecS tbt 
section of a paper web during mannfacnne 
of the web. 
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Magnetic coadngi of this type may also 
be given to other fibrous matoials. For ex- 
anq)le> base strands of material sudi as silk, 
cotton or synthetics (such as nylon, Terylene 
5 (R.T.M.) or glass) may be drawn throi^lh a 
bath of the above described magnetic coating 
mix, and then dried and cut into convenient 
lengths. Alternatively, any known techniques 
of depoation may be used. 

10 Example 2 

A continuous length of cellulose film, pre- 
viously slit to a width of 0.5 mm. was run 
through a coating apparatus where it was 
contacted by an applicator roller. The peri- 
ls jAcry of this roller was serrated, so that lands 
of teeth of l/16th inch widtii were spaced at 
i inch intervals along its circumference. 

A magnetic coating mixture consisting of 
iron oxide suspended in a cellulose acetate 
20 solution was a{^Ued only to die high lands 
of die ai^licator rdler 1^ a contacting rdler 
fed from a reservoir. 

The 0.5 mm. ceUulose fihn or '^thread" with 
discontinuous magnetic coating was then dried 
25 and woimd on a bobbin from frcmi which it 
was fed into a cylmder papermaking maddne 
ia such a way that it was incorporated in the 
centre of the section of ^ paper web. 
The presence of the dlsoHitinuous n^gnetic 
30 material withm the paper was readily de» 
monstrated visually, using a known devKe for 
viewing magnetic tape. 

Example 3 
A web of cellulose film was discontinuously 
35 coated or printed with a similar ink to diat 
of Example 1 and was sub^uently sUt into 
'Uread" of OJ nun. width. This thread was 
used and detected as in Example 1. 

Example 4 

^ A magnetic security thread similar to Ex- 
ample 1 was subsequently coated on botii 
surfaces with opaque white pigmented ink so 
that the magnetic material was not readily 
visible. This thread was detectal^ in the usual 

45 way. 

The present inventicHi as specifically ex- 
emplified above provides security devices 
\^ch, witiiout necessarily dnninishing due 
visual value of devices of the hitherto known 

50 types also provide a physical imiperty wliich 
is not determinable by visual observation but 
whidi may be readily d^ected wid) suitable 
equipmenL By this means, doubtful bank- 
notes or other security documents (which may 

55 be very soiled or dirty and therefcnre not easily 
verified visually) may be readily authenticated 
by non-destructive tests. The difficulties of a 
would-be counterfeiter are increased smoe he 
must now unitate both the visual and phyacal 

60 properties of the security device. A fiirdier 
advantage of the present invention as specifi- 
cally described above is diat, dozing produc- 



tion and processing of security documents the 
phyacal properties of the security device may 
readily be used for the automatic control of 6 
machinery for cutting, batching, counting and 
similar processes. 

It is to be understood that the jfrescnt in- 
vention is not hmited to the speafic details 
disclosed above. For example, magnetic 7 
security devices may be used whose magnttic 
properties arc given duectionality. For ex- 
ample a magnetic coating medium may be 
subjected during drymg to an external mag* 
netic field whose orientation or direction {re- i 
lative to tiie surface of the device) may vary 
and thus produce permanent directional diarac- 
teristics m tiie magnetic coating. 

Also any suitable paper makir^ madiine may 
be used. i 

The words "Cellophane" and "Cellofas" 
used hecembefore are registered Trade Mufcs. 

WHAT WE CLAIM IS:— 

1. A mediod of making security paper which 
method includes the step of incorporating i 
within the paper during its production from 
papermaking fibres, as a security device, a 
thread, planchette or fibre which includes or 
consists of a ferrDma|;netic material, the 
quantity of ferromagneoc material incorpoc^ < 
ated as die diread plandiette or fibre beuig 
sufficient to render tiie magnetic properties of 
the ferromagnetic material detectaU! m t 
security document made from the security 
paper. c 

2. A method as daimed in daim 1 ixtoein 
the thread, plandiette or fibore is made by sub- 
dividing a foil comiaising a metal, a ceramic 
or a plastics mat^ial with a ferromagnetic 
material filler. l 

3. A method as claimed in daim 1 wherein 
the ferromagnetic material is in the form of a 
thread, planchette, or fibre manufactured from 
a non-ferromagnetic base material provided 
with a coating of ferromagnetic material 1 

4. A method as dauned m daim 3, wherein 
the ferromagnetic material is coated onto a 
sheet or web of base material whidi is sub- 
sequendy subdivided mto threads, plancfaettes 
or filxes, before incorporation within the paper. ] 

5. A method as clamed in rtatm 3 or cl a i m 
4 wherein the thread is given a discontinuous 
coating of ferromagnetic material so that it 
exhibits discontinuous magnetic pn^^erttes 
along its lengdi. ] 

6. A method as claimed in daun 5 herein 
bands of different ferromagnetic mfltprf fib ex- 
hibiting differing magnetic properties are 
coated onto a or web of base material 
such tiiat the thready fdwdttttes or fibres ] 
produced eadi having a coating omtaimng 
bands of differing magnetic properties. 

7. A method as claimed in claim 4 v^ierein 
the diread or planchette is provided with a 
coating of fenomagnetic material by printing I 
the coating onto the sheet or web of base 
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material in the fomi of a design, kttering or 

^rXmeAod as daimed in aw one of the 
preceding claims whodn ^the fe«nagncoc 
Material is a thread whidx is insened mtt> 4e 
paper in such a position that the oizeaa lies 
wiSn a section of the paper containing a 
watermark of characteristic form. 

9 A method as daimed in any one of 
claims 1 to 4, or daim 6 wherein ferro- 
magnetic material is in the form erf was and 
iTtotrodnced as a dHute suspension m water 
to a paper making machine alojg wn^^ 
awjropriate suspension of paper making fitees 
in such a way that the terronwgnettc fibres 
only appear in designated hands witbm the 
security paper. , 
10. A method as daimed in daim 1 and 



substantially as herdnbefere described specffi- 

caliy* - 

11. A method as daimed in dann 1 and 
substantially as hereinbefore described wax 
reference to any one of the specific Exan^les. 

12. A mcdiod as daimed in dam 1 
substantially as hereinbeftne described witn 
reference to EKample 1. 

13. Security paper when made by a metnoa 
as daimed in any one of the preceding ctouns. 

14. Security documents such as a banknote 
or dicque made by applying a desj^ to a 
security paper as daimed in dami 13. 

BOULT, WADE & TENNANT, 
111 & 112, Hatton Garden, London, KGl. 
Chartered Patent Agents, 
Agients for the Ap{^cant(6). 
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